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Abstract
Background: Eating patterns in Western industrialized countries are characterized by a high
energy intake and an overconsumption of (saturated) fat, cholesterol, sugar and salt. Many chronic
diseases are associated with unhealthy eating patterns. On the other hand, a healthy diet (low
saturated fat intake and high fruit and vegetable intake) has been found important in the prevention
of health problems, such as cancer and cardio-vascular disease (CVD). The worksite seems an ideal
intervention setting to influence dietary behavior. The purpose of this study is to present the effects
of a worksite environmental intervention on fruit, vegetable and fat intake and determinants of
behavior.
Methods: A controlled trial that included two different governmental companies (n = 515): one
intervention and one control company. Outcome measurements (short-fat list and fruit and
vegetable questionnaire) took place at baseline and 3 and 12 months after baseline. The relatively
modest environmental intervention consisted of product information to facilitate healthier food
choices (i.e., the caloric (kcal) value of foods in groups of products was translated into the number
of minutes to perform a certain (occupational) activity to burn these calories).
Results: Significant changes in psychosocial determinants of dietary behavior were found; subjects
at the intervention worksite perceived more social support from their colleagues in eating less fat.
But also counter intuitive effects were found: at 12 months the attitude and self-efficacy towards
eating less fat became less positive in the intervention group. No effects were found on self-
reported fat, fruit and vegetable intake.
Conclusion:  This environmental intervention was modestly effective in changing behavioral
determinant towards eating less fat (social support, self-efficacy and attitude), but ineffective in
positively changing actual fat, fruit and vegetable intake of office workers.
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Background
Lifestyles in Western industrialized countries are charac-
terized by a decreasing level of physical activity [1-3], a
high energy intake and an overconsumption of (satu-
rated) fat, cholesterol, sugar and salt [4]. According to the
Food consumption survey of 2003 (5), among young
adults (age 19–30) in the Netherlands, only 2% meet the
recommendation for fruit intake (i.e. 150 gram per day)
and 0% meets the recommendation for vegetable intake
(i.e. 134 gram per day). Regarding saturated fat intake
only 8% of the young adults meets the recommendation
for saturated fat intake (i.e. 10 energy% saturated fat of
total energy intake) [5].
A healthy diet (low saturated fat intake and, high fruit and
vegetable intake) has also been found important in the
prevention of health problems, such as some types of can-
cer and cardiovascular disease (CVD) [6-8]. Moreover, in
a review to evaluate the evidence regarding diet and CVD
prevention, substantial evidence was found that diets,
containing unsaturated fat and an abundance of fruits and
vegetables, offer protection for CVD. However, the
authors mentioned that such diets have to coincide with
regular physical activity, not smoking and maintaining a
healthy body weight [9]. Nevertheless, stimulating
healthy food habits seem to be important.
Worksites are an effective channel to promote healthy
food habits among employees by means of comprehen-
sive worksite health promotion programs (WHPP's),
because they provide access to a large proportion of the
adult population and people spend a great deal of their
time at the worksite. In many WHPP's, traditional meth-
ods (i.e. individual counseling, education, group ses-
sions) to increase knowledge and skills are used to
stimulate healthy behavior [10-13]. However, currently
more and more attention is drawn to changing the physi-
cal (worksite) environment [14-17] by creating opportu-
nities and by removing barriers to facilitate healthy
behavior. It is now assumed that environmental strategies
should at the least be incorporated in traditional WHPP's
to achieve greater behavioral changes and to reach a wider
audience. In a literature review, specifically [18] focusing
on the effectiveness of WHPP's with environmental com-
ponents only a few of such programs was found. Never-
theless, it was concluded that there was relatively strong
evidence for the effectiveness of these WHPP's on fat, fruit
and vegetable intake. However, all studies reviewed were
multi-component studies. So it was impossible to draw
solid conclusions about the contribution of the environ-
mental components to the effects of these interventions.
Therefore, a worksite intervention (i.e. FoodSteps) solely
consisting of relatively modest environmental changes
was developed to stimulate physical activity, but also
healthy food habits of office-workers. The purpose of this
study is to present the effects of this intervention on deter-
minants of dietary behavior and on self-reported fat, fruit
and vegetable intake.
Methods
Study design and population
In this controlled longitudinal trial, two different govern-
ment companies in The Hague (the Netherlands) were
used: one intervention and one control company. These
worksites were chosen because of the similar job-descrip-
tions of the employees. The inclusion criteria for partici-
pating in the study were; (1) office worker, (2) the ability
to climb the stairs, (3) a body mass index (BMI) ≤ 23 and
(4) a contract for at least the duration of the intervention.
In a review on the public health burden of obesity of Viss-
cher et al [7], a number of studies was included that
described an increased risk for CVD, all cause mortality,
type 2 diabetes mellitus and stroke with a BMI ≤ 22.5 (kg/
m2) in women and a BMI ≤ 23 (kg/m2) in men. In order
to select a population at higher risk for disease associated
with overweight, the inclusion criterion of a BMI ≤ 23 was
applied in our study. Subjects who were pregnant or
became pregnant during intervention year, or had severe
cardiovascular/musculoskeletal disorders were excluded.
Employees received a leaflet by company internal mail
system in which they were asked to participate in the
study and they had to return a written reply form to be
included in the study. On the reply form a number of
screening questions (including self-reported body weight
and body height) had to be filled out. A written informed
consent was obtained from the subjects and this study had
the approval from the medical ethics committee of the VU
University Medical Center.
The questionnaires were distributed among subjects at
both worksites at baseline (October 2003), at three
months (April 2004) and 12 months (November 2004).
Intervention
The FoodSteps intervention consisted of two parts, one
part focusing on food (i.e. stimulating healthy food
choices) and one on physical activity (i.e., stimulating
stair-use). The food-intervention took place over 12
months (January 2004–December 2004) in the company
canteen of the intervention company and mostly con-
sisted of placing informational sheets near food products,
to stimulate healthier food choices. Every four weeks one
group out of six groups of products was chosen to be high-
lighted. Each group was repeated once during the year. On
the informational sheets the caloric (kcal) value of a prod-
uct was translated into the number of minutes to perform
a certain (occupational) activity (e.g. climbing stairs, hav-
ing a meeting or doing a lunch-walk). The product-groups
were: (1) dairy products (i.e. milk, yogurt and otherBMC Public Health 2006, 6:253 http://www.biomedcentral.com/1471-2458/6/253
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deserts) (2) warm snacks, (3) fruit-vegetables-salads, (4)
cold ready-to-eat sandwiches (including fillings) (5) sand-
wich fillings (i.e., high and low fat cold meats and cheeses
and several sweets) and (6) pastry. On three vending
machines similar information sheets were placed, on
which the snacks (candy bars, crisps, [diet] soda's) offered
in the machines were highlighted. The sheets on the vend-
ing machines were not changed during the intervention
year. Additionally, an information stand was placed in the
canteen with brochures and leaflets on healthy food,
blood pressure and cholesterol. Finally, every two months
during one day a week a buffet with healthy products was
offered to the customers of the company canteen.
Outcome measures
Psychosocial determinants of behavior
Psychosocial determinants of eating more fruit, vegetables
and less fat were measured applying the 'attitude-social
influence- (self-)efficacy model' (ASE model) [21,22]. All
items were measured using a 7-point Likert-scale. Each
subject had to fill out to what degree he/she agreed with a
number of statements regarding eating less fat or more
fruit and vegetables. Attitude was measured with one item
'Do you think that eating less fat takes a lot of effort, or
not? (-3 = a lot of work; +3 = no work at all).' Social influ-
ence was measured by the perceived support from col-
leagues 'Do your colleagues in general stimulate you to eat
less fat?' (-3 = absolutely not; +3 = yes, absolutely). Self-
efficacy was measured by one item 'Do think it would be
easy to eat less fat (or more fruit, vegetables) at work, if
you really wanted to?' (-3 = very difficult; +3 = very easy).
Finally, intention was measured with one item 'Do you
intend to eat less fat within the coming month?' (-3 =
absolutely not; +3 = yes, absolutely). Determinants
regarding fruit and vegetable consumption were meas-
ured in a similar manner.
Fruit and vegetable consumption
The validated Short Fruit and Vegetable questionnaire was
used to measure fruit and vegetable consumption. This
questionnaire consists of 10 questions: 6 about fruit con-
sumption and 4 about vegetable consumption [19]. Sub-
jects were asked to mark on how many days in a normal
week (over the last month) they had consumed citrus
fruit, other fruit, unsweetened fruit juice, heated vegeta-
bles and raw vegetables. They were also asked to mark the
number of serving spoons (vegetables), pieces (fruit) and
glasses (juice) they had consumed on a day that fruit or
vegetables were consumed. In calculating the mean daily
vegetable consumption in grams, a serving spoon was
standardized as 50 grams.
Fat consumption
In this study the validated Fat list [20] was used to meas-
ure fat intake. This list consists of 35 questions covering
19 (categories of) food items. Subjects were asked about
the frequency of consuming certain food items during the
last month and (if applicable) additional questions on
quantity or kind of product were asked. For each of the 19
categories of food items a fat score, ranging from zero
points (lowest fat intake) to a maximum of five points
(highest fat intake), was determined. This fat score equals
a certain amount of daily fat intake, for instance: a fat
score of 4 points for milk equals an intake of 13–16 grams
of fat per day and a fat score of 1 point equals 1–4 grams
per day. A total fat score (range 0 – 60) could be calculated
by adding up the 12 fat scores. Fat scores obtained from
products in hot meals were excluded (7 items), in an
attempt to limit the contribution of fat from food items
consumed outside the worksite (e.g., at home).
Covariates
The following data were collected by questionnaire: the
highest achieved level of education, age, smoking (yes/
no), number of alcoholic units per week, hours per week
at the office, whether or not following a diet, whether or
not being a regular visitor of the company canteen (at
least once week purchasing food in the canteen) and
whether or not taking lunch to work every day of the
week. Additionally, as a part of the study, subjects were
invited to attend a physical examination at all follow-ups
where among other variables, body height (cm) and body
weight (kg) were measured with subjects in underwear.
The Body Mass Index (BMI) as measured at baseline was
also used as a covariate in this study. BMI was calculated
by dividing body weight (kg) by body height (m) squared
(= kg/m2).
Statistical analysis
Both the short-term (3 months) and the long-term (12
months) effect of the intervention were analyzed by mul-
tivariate linear regression analysis. In this analysis the out-
come at respectively 3 and 12 months was corrected for
the baseline value. The regression-coefficient of the group
allocation (0 = control worksite, 1 = intervention work-
site) variable reflects, the difference in change over time
between worksites in the outcome variable. Linear regres-
sion analysis excludes subjects with missing data. Only
subjects with baseline data and data on at least one fol-
low-up were included in the analysis. Baseline values that
differed (according to independent t-test) between inter-
vention and control subjects at baseline, as well as a set of
predefined variables (i.e. gender, age, BMI, alcohol con-
sumption and smoking) were checked as possible con-
founders. As possible effect modifiers were considered
baseline data on: gender, BMI, whether or not taking
lunch to work, being a regular visitor of the company can-
teen, smoking and alcoholic intake. Effect modification
was defined as a significant (p < 0.10) interaction termBMC Public Health 2006, 6:253 http://www.biomedcentral.com/1471-2458/6/253
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between the group allocation variable and the variable of
interest.
Results
Subjects
In figure 1, the number of subjects in the trial is shown. At
both the control and intervention worksite a combined
total of 4400 employees were approached and 20.9% (n =
920) expressed their interest to participate in the study.
Based on the information on the reply-forms 694 subjects
were included, of who 641 showed up for the physical
examination at baseline. After analyzing the data of the
physical examination at baseline, the results showed that
a number of 101 subjects had a BMI < 23. These subjects
were excluded from analysis. Of the remaining subjects,
eventually, baseline questionnaire data was obtained
from 515 subjects.
Although, a higher number of included subjects (about
900) was intended, with a power of 0,8 en alpha of 0,05,
a difference of about a half (0.42) piece of fruit and 20.7
grams of vegetables can still be demonstrated with a total
number of 515 participants.
Questionnaire return-rates in the intervention site were
88.9% and 78.3% and in the control site 90.4% and
88.9%, at 3 and 12 months respectively. The baseline
demographics of the total population are described in
Table 1. In both worksites more men than women were
included in the study. This was in accordance with the
general gender distribution in both worksites (approxi-
mately 35.0% female). The subjects in the control work-
site were significantly (p < .01) more hours per week at the
office than those at the intervention worksite, and the
intervention worksite had significantly more regular visi-
tors to the company canteen (p < .01).
Psychosocial determinants of dietary behavior
Table 1 shows the baseline mean scores on the behavioral
determinants regarding eating less fat, and more fruit and
vegetables. At three months, social support towards eating
less fat showed a significant difference in change (diff. =
0.34, 95%CI: 0.08; 0.60) in favor of the intervention
group (Table 2). This effect was due to an increase in this
group, compared to no change in the control group. At 3
months, self-efficacy towards eating less fat showed a sig-
nificant difference in change (diff.: -0.35, 95%CI: -0.60; -
0.09) in favor of the control group, due to a decrease in
the intervention group. This effect was also found at 12
months (diff.: -0.44 95%CI: -0.70; -0.18). Finally, at 12
months, the attitude towards eating less fat showed a sig-
nificant difference in change (diff. = -0.31, 95%CI: -0.05;
-0.58), in favor of the control group, this could again be
attributed to a small decrease in the intervention group.
In addition, a significant negative interaction was found
with BMI at baseline. This can be interpreted as an increas-
ing intervention effect regarding the attitude to eat less fat
at work for subjects with a higher BMI at baseline. No sig-
nificant effects on any of the other psychosocial determi-
nants were found.
Fruit and vegetable intake
Table 1 shows the median fruit intake and mean vegetable
intake at baseline for the intervention and control group.
Regression analysis showed no significant difference in
change between the intervention and the control group in
fruit and vegetable intake (Table 3) at 3 and 12 months.
Adjusting for the predetermined confounders did not
change the results.
Fat intake
In Table 1 the mean baseline fat intake by gender for the
intervention and control group are shown. Regression
analysis showed no significant differences (Table 3) in
change between the intervention and the control group in
fat intake at 3 or 12 months. Adjusting for pre-determined
confounders did not change the results. At 3 months, an
interaction was found with whether or not a subject took
lunch to work. In the intervention group, the subgroup of
subjects who did not take their lunch to work every day of
the week at baseline had a significantly higher fat intake
(diff: 0.77 fat-points, 95%CI: 0.09; 1.45), compared to
those in the control group. Although not significantly, fat
intake decreased (diff: -0.25 fat-points; -1.02; 0.52) for
subjects in the intervention group who brought their
lunch to work every day of the week, compared to those
in the control group. No significant interactions were
found at 12 months.
Discussion
The purpose of this study was to analyze the effects of a
worksite environmental intervention on determinants of
dietary behavior regarding eating more fruit and vegeta-
bles and eating less fat and on actual (self-reported) fat,
fruit and vegetable intake.
The results of this controlled trial showed that this envi-
ronmental intervention only had a modest effect on deter-
minants of dietary behavior. A significant effect was found
on the perceived social support from colleagues regarding
eating less fat. This determinant significantly increased at
the short-term and borderline significant at long-term.
However, also counterintuitive effects were found. First, at
12 months the attitude toward eating less fat decreased in
the intervention group and decreased even more for sub-
jects with a higher BMI at baseline. Second, self-efficacy
towards eating less fat at work decreased significantly in
the intervention group. The intervention was ineffective in
significantly increasing fruit, vegetable intake and decreas-BMC Public Health 2006, 6:253 http://www.biomedcentral.com/1471-2458/6/253
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Flow-chart of the intervention (I) and control (C) subjects in the trial Figure 1
Flow-chart of the intervention (I) and control (C) subjects in the trial.
        
694 subjects included (I: n= 333, C: n= 361) 
641 subjects had physical examination 
(I: n= 316, C: n= 325) 
4400 subjects approached 
 (I: n=1900, C: n= 2500) 
920 subjects replied (I: 426, C: 494) 
3 months: 483 subjects had physical examination, of which 
462 subjects returned the questionnaire (I: n= 217, C: n= 245) 
12 months: 483 subjects 
b had physical examination, of which 
432 subjects returned the questionnaire (I: n= 191, C: n= 241) 
Baseline: 540 eligible subjects, of which 
 515 subjects returned the questionnaire (I: n= 244, C: n= 271) 
101 subjects with BMI < 23 
were excluded from analyses. 
a Subjects who did not show up for 3-months measurement 
b Including subjects who were not available for 3-months measurement 
Reasons (C): 
•  New job (n=1) 
•  Illness (n=2) 
•  Other expectations (n=4) 
•  Retired  (n=2) 
•  No reason: (n=8) 
•  Not available (n=10) 
Reasons (I): 
•  New job (n=4) 
•  Illness (n=7) 
•  Other expectations (n=3) 
•  Pregnant (n=2) 
•  No reason: (n=10) 
•  Not available 
a (n=5) 
Reasons (C): 
•  New job (n=2) 
•  Illness (n=4) 
•  Other expectations (n=5) 
•  Retired  (n=1) 
•  No reason: (n=7) 
Reasons (I): 
•  New job (n=7) 
•  Illness (n=3) 
•  Other expectations (n=5) 
•  Retired (n=3) 
•  No reason: (n=9) BMC Public Health 2006, 6:253 http://www.biomedcentral.com/1471-2458/6/253
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ing fat intake of the intervention group. An interesting
finding was, however, that in the intervention group at
short term the subgroup of workers who did not take their
lunch to work every day significantly increased their fat
intake compared to those in the control group.
Just as in our study, in a controlled trial of Steenhuis et al
[23] a similar lack of results on self-reported fat, fruit and
vegetable intake was found. In that trial, the effectiveness
of two environmental programs in worksite cafeterias of
seventeen worksites was evaluated. In the first environ-
mental program a larger variety of low fat products, and
fruit and vegetable were offered in the canteen. In the sec-
ond program low fat products were labeled. In contrast to
our environmental intervention, both programs were
combined with an educational program and were com-
pared with just an educational program alone and a con-
trol condition. No intervention effects of the combined
intervention programs were found on self-reported fruit,
fat and vegetable intake. In addition, in the Steenhuis
study, no effects were found also on determinants of
behavior regarding eating less fat, and more fruit and veg-
etables. In contrast, our intervention was effective in sig-
nificantly increasing social support regarding eating less
Table 1: Baseline characteristics of the study population
General characteristics Intervention group n = 244 Control group n = 271
Gender (% women) 36.9 42.1
Highly educated a (%) 70.8 63.5
Smoking (%) 19.7 15.9
Alcohol consumption/week (median) b 7.0 5.0
Regular visitor to company canteen (%) c 56.1* 36.9
Bringing lunch to work (%) d 43.4 43.2
Diet (%) 4.9 8.9
Mean age (SD) 45.3 (9.6) 45.5 (8.7)
Mean hours per week at the office (SD) 35.3 (5.5)* 36.6 (5.7)
Mean BMI (kg/m2) (SD) 26.4 (3.2) 26.5 (2.8)
Food habits
Mean fat intake/day e (SD) 10.7 (4.1) 10.1 (4.0)
Mean vegetables intake/day (grams) f (SD) 165.6 (86.3) 149.4 (84.3)
Median fruit (incl. juice) intake/day (pieces)g 2.0 2.0
Psychosocial determinants
Mean (SD) attitude (-3, +3)
Fat 0.6 (1.5) 0.6 (1.5)
Fruit 0.4 (1.9) 0.5 (1.8)
Vegetables 0.7 (1.6) 0.7 (1.6)
Mean (SD) social support (-3, +3)
Fat -1.6 (1.4) -1.5 (1.6)
Fruit -1.2 (1.5) -1.2 (1.6)
Vegetables -1.3 (1.4) -1.3 (1.5)
Mean (SD) self-efficacy (-3, +3)
Fat 0.9 (1.6) 1.1 (1.6)
Fruit 1.2 (1.5) 1.4 (1.5)
Vegetables 0.0 (1.7) 0.2 (1.8)
Mean (SD) intention (-3, +3)
Fat 0.2 (1.8) 0.1 (1.7)
Fruit -0.1 (1.7) -0.3 (1.5)
Vegetables -0.2 (1.5) -0.2 (1.4)
a University education.
b Number of alcoholic units per week.
c At least once a week purchasing products in company canteen.
d Bringing own lunch to work 5 days of the week.
e fat points per day (all categories, except hot meals).
f grams of vegetables (50 grams = 1 spoon) per day.
g pieces of fruit (1 piece ≅ 125 grams) + glasses of juice a day (1 glass ≅ 150 grams)
* Significant difference (p < 0.05) between intervention and control subjects at baselineBMC Public Health 2006, 6:253 http://www.biomedcentral.com/1471-2458/6/253
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fat. However, in our study as a result of the intervention
the attitude and self-efficacy scores became more negative.
This can be interpreted as a re-evaluation of their food
habits by the subjects in the intervention group as a result
of the food information provided in the company can-
teen. Because of this intervention the subjects might have
perceived it as more difficult to eat less fat (at work), in
contrast to previous beliefs.
Other worksite health promotion programs (WHPP's) did
show positive results on self-reported fruit-vegetable and
fat intake. These trials [24-29] were included in our review
on the effectiveness of WHPP's with environmental com-
ponents [18]. It concerned trials that combined educa-
tion, counseling or other individual strategies, with
environmental changes. These environmental changes
mostly consisted of extending the availability of healthy
products and food labeling. Besides the fact that these tri-
als applied combined interventions, another major differ-
ence with our study was that in these studies a more
heterogeneous (blue and white collar) population was
approached.
This difference in study population is an important point
that might explain our poor results. In our study a prima-
rily white-collar and highly educated population partici-
Table 3: Results of linear regression analyses regarding fruit, vegetable and fat intake
Outcome measure 3 months Difference in changea 
(95% CI)
p 12 months Difference in change 
(95% CI)
p
Fruit intake b
crude 0.96 (0.90; 1.03) 0.23 1.04 (0.97; 1.12) 0.24
adjusted 0.97 (0.91; 1.09) 0.34 1.05 (0.98; 1.12) 0.17
Vegetable intake
crude 2.8 (-9.0; 14.5) 0.64 1.6 (-9.8; 13.1) 0.78
adjusted 2.5 (-9.4; 14.4) 0.68 1.4 (-10.1; 12.9) 0.24
Fat intake
crude 0.31 (-0.20; 0.83) 0.23 0.34 (-0.26; 0.93) 0.26
adjusted 0.30 (-0.22; 0.82) 0.25 0.28 (-0.32; 0.88) 0.35
Subgroup analyses
Fat intake & bringing lunch c -0.25 (-1.02; 0.52) 0.52 -0.08 (-1.00; 0.87) 0.86
Fat intake & not bringing lunch d 0.77 (0.09; 1.45) 0.03* 0.62 (-0.13; 1.37) 0.11
a A positive difference in change indicates a change in favor of the intervention group, except for fat-intake where a negative difference is favorable 
(= decrease in fat). b Analyses on fruit intake based on log transformed data. c Bringing own lunch to work 5 days of the week. d Bringing lunch to 
less than 5 days of the week. Crude = linear regression model, adjusted for baseline value of the outcome measure and group allocation (= 
company). Adjusted = crude regression model, adjusted for gender, BMI, smoking and alcoholic units/wk at baseline. * Significant on p = .05 level
Table 2: Results of linear regression analyses regarding psychosocial determinants of behavior
Outcome measure 3 months Difference in change
(95% CI)
p 12 months Difference in change
(95% CI)
p
Attitude (-3, +3)
Fat 0.21 (-0.05; 0.47) 0.12 -0.31 (-0.05; -0.58) 0.02*
Fruit 0.09 (-0.21; 0.39) 0.55 0.02 (-0.27; 0.30) 0.92
Vegetables 0.23 (-0.04; 0.50) 0.10 0.24 (-0.04; 0.51) 0.09
Social support (-3, +3)
Fat 0.34 (-1.04; -0.60) 0.01* 0.26 (-0.92; -0.46) 0.07
Fruit -0.11 (-0.28; 0.05) 0.18 -0.12 (-0.28; 0.04) 0.13
Vegetables 0.12 (-0.13; 0.38) 0.32 0.07 (-0.20; 0.34) 0.62
Self-efficacy (-3, +3)
Fat -0.35 (-0.60; -0.09) 0.01* -0.44 (-0.70; -0.18) 0.01*
Fruit -0.12 (-0.37; 0.13) 0.35 -0.16 (-0.42; 0.10) 0.23
Vegetables -0.10 (-0.38; 0.18) 0.46 0.02 (-0.30; 0.33) 0.89
Intention (-3, +3)
Fat -0.07 (-0.34; 0.20) 0.61 -0.07 (-0.36; 0.21) 0.60
Fruit -0.09 (-0.34; 0.17) 0.48 0.05 (-0.22; 0.31) 0.73
Vegetables 0.18 (0.06; 0.43) 0.14 0.01 (-0.25; 0.27) 0.93
a Only crude linear regression model presented: adjusted for baseline value of the outcome measure and group allocation (0 = control, 1 = 
intervention group). Adjusting for predetermined confounders did not change the results. A positive difference (diff.) indicates a change in favor of 
the intervention group. * p < 0.05 levelBMC Public Health 2006, 6:253 http://www.biomedcentral.com/1471-2458/6/253
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pated. White-collar populations are known to have in
general more favorable food patterns (i.e. they eat more
fruit-vegetables and less fat) [30] Therefore, a possible
ceiling effect might have prevented the fruit and vegetable
intake to increase, which might explain the slight decrease
in mean vegetable intake observed at both worksites.
When comparing vegetable intake in our population at
baseline (i.e. 150 to 165 grams per day) to the general
Dutch vegetable consumption recommendation (i.e. at
least 150–200 grams of vegetables per day), it can be con-
cluded that the baseline values were already relatively ade-
quate, leaving little room for improvement. This seems a
valid argument, when comparing these baseline values to
the mean vegetable intake in the Dutch population, which
was 134 grams per day in 1997 [5]. Baseline median fruit
intake values in our study were also relatively high, with
1.8 to 2 pieces of fruit per day for the men and women,
respectively. These figures correspond with the Dutch fruit
intake recommendation (i.e. two pieces of fruit per
day)[5]. Another contributor to possible ceiling effects in
our study was the fact that a year before the intervention
began; the canteen management had already changed
their policy towards a healthier diet in the company can-
teen. For example, some 'bad' snacks were sold on only
one day of the week and all 'bad' snacks were made more
expensive. In contrast, fruit and vegetables were subsi-
dized. This policy change at the intervention company
should be regarded as a 'natural' environmental co-inter-
vention.
Another explanation for the lack of positive results could
be that in our study the same questionnaires as in the
study of Steenhuis et al [23] were used. However, these
questionnaires were not specifically developed to measure
fruit-vegetable and fat intake in worksite canteens. By
excluding the fat items regarding hot meals that are gener-
ally consumed at home, an attempt was made to limit the
contribution of products consumed at home to the total
fat score. In addition, our intervention focused also on
vending machine products, but the questionnaire did not
include questions on this issue. Nevertheless, these ques-
tionnaires were used to measure fruit-vegetable and fat
intake, because of a lack of a validated short food fre-
quency questionnaire, which are applicable to measure
Dutch worksite food patterns.
A weak point in this study was that a relatively large pro-
portion of the study population was not a regular visitor
to the company canteen (about 40%). Because of this, the
food intervention did not have the full impact it could
have had. However, at follow-up no interaction was
found between whether or not being a regular visitor to
the canteen, and fruit-vegetable and fat intake. Also, the
food intervention might have been too modest to sort any
effect. As mentioned in the method section, only one
product group at the time was highlighted by means of
larger information sheets near the products included in
the selected group. No information was put directly on
the products and no clear-cut distinction between healthy
or unhealthy products was made (for instance labeling
products with either red or green colors), like in a study of
Larsson et al [31]. Larsson et al used a food-marking sym-
bol (the 'Green Keyhole') to make it easier for consumers
to select low-fat and high fiber alternatives. This symbol
was used on products that were an alternative to high-fat
or low-fiber products. Perhaps in our study a comparable
and a more obvious distinction between products should
have been made. Instead of focusing on all products
within pre-selected product groups (and one contrasting
unhealthy alternative), the focus of the intervention
should have been more on giving information solely on
more healthy products. In our study it was hypothesized
that, when giving information about the caloric value of a
healthier product and the unhealthier alternative (e.g.,
high and low fat cheese), the subjects would choose a
healthier alternative more often.
A limitation of this study might be the fact that no rand-
omization was performed. Bias introduced by possible
differences between worksites, might have been prevented
if a randomization at the level of the individual could
have been performed. However, due to the nature of the
intervention this kind of randomization was not possible.
Moreover, the main reason for not performing randomi-
zation at the level of the worksite was that, at the moment
that the FoodSteps research proposal was approved, one
worksite had already agreed to participate. In order to
speed up the preparations of the intervention, this work-
site was chosen as the intervention worksite. During this
preparation period the control worksite still had to be
found.
Conclusion
In conclusion, this relatively modest environmental inter-
vention was effective in significantly changing behavioral
determinants towards eating less fat (social support, self-
efficacy and attitude), but ineffective in significantly
changing actual fat, fruit and vegetable intake of office
workers. Negative changes in attitude and self-efficacy
towards eating less fat at work were found. In future
research it needs to be investigated if the food habits of
employees can be changed by a more intensive environ-
mental intervention.
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